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Relationship between visibility (MODIS 
visible images) and weather conditions of 
hazardous haze over Ganga River Basin.
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 (Abstract) 
In this study, WI is suggested to estimate the ratio of a cloud. The MVC or MaxT are composite methods 
used to estimate vegetation or temperature to determine a cloud effect but can not determine the amount of 
cloud. In addition, a cloud mask of MOD35  overestimate the cloud effect in urban area and estimated the 
four level cloud coverage. Therefore, in this study suggested WI evaluated the influence of cloud using a 
Mixture Model. WI is easily calculated by only using a visible bands and short wave infrared band. WI has 
different error depends on land cover type by simulation. But the maximum error is 4.5% so it is not given 
much importance. I showed the effectiveness of WI by comparing with MVC for 11 months. As a result,  WI 
was effective to determine the influence of cloud. In addition, MVC method was not so effective for the 
non-vegetation area. 
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(Abstract)   
The International Steering Committee for Global Mapping (ISCGM), of which secretariat is hosted by 
Geographical Survey Institute (GSI), is developing a digital map called Global Map. The Global Map 
accurately expresses the environment of the whole globe. To achieve 
efficient maintenance of global land cover data, we studied and 
developed the methodology for the extraction of urban area. 
In this work, we studied the extraction of urban area by the 
threshold processing of respective population density data, the 
MODIS/NDVI data, and DMSP (optical data at nighttime), and 
produced global urban area data. 
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図１ 都市域の抽出手法 
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表１ 都市域抽出のための閾値 
閾値  
MODIS/ 人口密度 
（人/ km2） NDVI 
DMSP/ 
OLS 
アジア > 800 < 0.52 > 10 
ヨーロッパ > 500 < 0.72 > 20 
アフリカ > 800 < 0.52 > 5 
北米 > 500 < 0.62 > 20 
米国東海岸 > 500 < 0.82 > 20 
南米 > 500 < 0.52 > 10 
オセアニア 
 
> 500 < 0.52 > 10 
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?Abstract? 
The Asian Brown Cloud (ABC) was named by scientists of INDOEX (Indian Ocean Experiments) 
program to describe the brown haze occurring from January to March, over the South Asian region and the 
tropical Indian Ocean, Arabian Sea and Bay of Bengal (Srinivasan and Gadgil, 2002). The affected area 
includes the Indian subcontinent (India, Pakistan, Bangladesh, Nepal and Bhutan) as well as Sri Lanka, 
and Maldives. Although total land area comprises only about 3% of the world’s landmasses, the 1990 
population was about 20% of the global total and by 2025 is expected to rise to about 25% (UNEP 
Assessment Report, 2002). Three fourths of the region’s population live in rural area, of which about one 
third is living at the threshold of poverty (UNDP, 2000). This background increases rate of air pollution and 
one of the adverse threats from that, the brown haze layers (ABC). Due to the disastrous impact of this 
phenomenon, governments already established number of ABC cloud observation stations in Indian Ocean 
and Pacific, as shown in figure 01 (abc-asia.ucsd). 
Aerosols in the atmosphere formed from various biomasses burning from this highly populated area altar 
many factors of regional and global level climate. The INDOEX experiments extensively documented the 
occurrence of this aerosol mass, or the ABC, which recorded in winter months from January to March, as a 
result of colder atmospheric conditions and industrial activities and domestic biomass burning. Scientists 
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agreed that about 10% - 15% of the incoming solar radiation is blocked by this 1000m to 3000m thick haze 
layer of ABC. Here we try to gather visible information of the ABC cloud from MODIS visible image and 
respective weather conditions. 
 
 
 
 
 
 
 
 
 
 
Figure 1  ABC cloud observatories 
 
The main purpose of this study is to observe the possibility to use freely available MODIS images as a 
proof of changed weather conditions, when the ABC appears. Figure 02, A, and B, show MODIS satellite 
images acquired during smoke affected times in year 2006 and 2007 winter. As images clearly present, haze 
layer is extensively covers the whole area. In some seasons, this haze layer is converting into thick huge 
cloud and stays more than a week over the region, increasing the negative impact further. Due to the size of 
the region, MODIS 250m spatial resolution gives a very effective, yet free data source to study ABC. In 
future research steps, the use of MODIS data for media on semi-real time use will be investigated. 
 
References: 
J. Srinivasan and Sulochana Gadgil, Asian Brown Cloud – fact and fantasy, CURRENT SCIENCE, VOL. 83, 
NO. 5, 10 SEPTEMBER 2002 
http://www.rrcap.unep.org/issues/air/impactstudy/Part%20I.pdf 
http://www-abc-asia.ucsd.edu/ABCobservatories/indexB.htm 
UNEP and C4 (2002). The Asian Brown Cloud: Climate and Other Environmental Impacts UNEP, Nairobi 
United Nations Development Program, 2000 
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Figure 2 A and B. The greatly reduced MODIS 250m natural color images 
 
 
－ 40 －
 ????? ? ??????????
????? ? ??????????????????????????????
???? ? ??? ? ??????? ? ???????????
????? ? ??????
 
(Abstract)   
This study is intended to develop a model for monitoring grain yields in Asia using a 
photosynthetic-sterility model, which integrates solar radiation and air temperature effects on 
photosynthesis, along with grain-filling from heading to ripening. Monitoring crop production using 
remotely sensed and daily meteorological data can provide an important early warning of poor crop 
production to Asian countries, with their still-growing populations, and to Japan, which produces 
insufficient grain for its own population. Grain production monitoring would support orderly crisis 
management to maintain food security in Asia, which is facing climate fluctuation through this century of 
global warming.  The author improved a photosynthesis-and-sterility model to compute both the crop yield 
and crop situation index CSI, which gives a percentage of rice yields compared to normal annual production. 
The model calculates photosynthesis rates including biomass effects, low-temperature sterility, and 
high-temperature injury by incorporating solar radiation, effective air temperature, the normalized 
difference vegetation index NDVI, and the effect of temperature on photosynthesis by grain plant leaves. A 
decision-tree method classifies the distribution of crop fields in Asia using MODIS fundamental land-cover 
and SPOT VEGETATION data, which include the Normalized Vegetation index (NDVI) and Land Surface 
Water Index (LSWI). This study provides daily distributions of the photosynthesis rate, which is the CO2 
fixation in Asian areas combined with the land-cover distribution, the Japanese geostationary 
meteorological satellite (GMS), and meteorological re-analysis data by National Centers for Environmental 
Prediction (NCEP). The method is based on routine observation data, enabling automated monitoring of 
crop yields. 
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(Abstract) 
We made the ground-truth measurements of the tree biomass of the Tomakomai Forests in Hokkaido, 
and compared with the airborne Pi-SAR L-band images. The image amplitude texture was found to obey 
the K-distribution of non-Gaussian statistics, and the cross-polarized data had strong correlation with the 
order parameter of the K-distribution. From the comparison between the biomass computed from the 
regression model and newly measured ground-truth data, the model accuracy was found to be 
approximately 86%. The advantage of this method is that the saturation biomass is larger than the 
????? ? ????????
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???? ? ??? ? ?????? ? ??????
????? ?????
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conventional method based on RCS, and that there is no need to make very accurate radiometric correction. 
Increased accuracy of estimating tree biomass can be expected by combining the present method and the 
conventional RCS-based method. 
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(Abstract)   
In order to relate fully polarimetric SAR data and sea ice physical parameters, Pi-SAR data and groud 
truth data acquired in 2004 were analyzed. It was found that VV/HH backscattering ratio and RR-LL 
coherence were closely related to sea ice thickness and surface roughness. 
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(Abstract) 
In late year, it is important that the satellite monitoring in coastal area with the sea surface rise with the 
global warming and the increase of the white coral. In this study the development of the extraction 
algorithm of the coral reef and the monitoring were performed using satellite data (Landsat-7 ETM) in the 
Indonesian(Bali). As results the Landsat Satellite mapping acting as the source of data in mapping the 
expansion of algae shows the accuracy is 78.94% without using the water column correction and 89.47% 
with using the water column correction. The result show the differentiate 4 classes of object visibility and 
the associated community on algae ecosystem. The four classes are coral reef, sand, water, and algae. The 
algae expansion using the supervised classification gives algae expansion community area in east Bali is 
3228.3 ha (1437 pixels). 
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(Abstract)?  
A time series nighttime-light imagery observed by DMSP/OLS from 1992 to 2003 was used to extract 
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the time fluctuation of the lights in East Asia region.  The 12-years time series imagery was generated 
from the data observed by F10, F12, F14 and F15 of DMSP.  However, the characteristic feature of the 
sensor was slightly different among the satellites. Then the time series data was normalized based on the 
data observed by F12, and fluctuation of nighttime light was classified by countries in East Asian region 
and by the year.  The relation among classification by countries in East Asian region, the change of 
nighttime light, and the change of GDP and the amount of the? CO2 emissions by United Nations 
statisticswas examined. 
As a result, the possibility that the effect of the level of productivity and measures to conserve energy 
could be able to judged in each country was shown. 
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 (Abstract) 
Thinking about the environment of Asia region, it is important to observe the climate shift that seems to 
explain many of the changing environmental patterns since the late 1970s. Starting from this period, it is 
clear that the cycle of ENSO (El Nino and Southern Oscillation) has significantly changed and the South 
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Asia monsoon shows different patterns. The Rossby wave (PJ pattern) became obvious as the appearance of 
the localized SST around Philippines causing convective activity. The cyclic fluctuation of PJ pattern 
affected the cycle of ENSO as observed on summer weather of Northern Japan.  As a result, the Northern 
Japan suffered cold summers in 1983, 1988, 1993, 1998, 2003 and hot summers in 1984, 1994, 1999, 2000 
and 2004. On the other hand, Indonesia which is located in the center of convective activity of 
ocean-continent often faces heavy rain and drought.  In this research, we analyze the relationship between 
summer weather of the Northern Japan and PJ pattern using temperature and rainfall data and how the PJ 
pattern affects the climatic environment for Indonesia and East Asia. 
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(Abstract) 
We estimated soil moisture and calculated VDVI using the AMSR-E brightness temperature 
data and SPOT MIR data in Mongolia and its surrounding countries, respectively. At the same 
time, we analyzed the routine data of natural environment observation of NAMHEM and 
compared the analzed results with the AMSR-E soil moisture and SPOT NDVI. The results 
showed as follows:  
? The distribution change pattern of the AMSR-E soil moisture is mostly similar to that of NDVI. 
?? NDVIave increases gradually from early May with the increase of soil moisture and reaches the 
maximum value in a few weeks in mid August) after that of the AMSR-E soil moisture. 
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(Abstract) 
By previous studies, a decadal increasing trend of Normalized Difference Vegetation Index (NDVI) 
has been reported according to the NDVI time series of the sensor AVHRR of the satellite NOAA.  To 
scrutinize this trend, the 19-year trend of two indices, annual cumulative NDVI (ΣNDVI) and annual 
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maximum NDVI (MaxNDVI), from 1982 to 2000 were examined over the Lena river basin area based on 
10-daily NDVI value from NOAA/AVHRR. 
Through the joint research program of CEReS in last fiscal year (FY2006), an increasing trend of 
ΣNDVI was found around boreal forest region, while an increasing trend in MaxNDVI was found in the 
ecotone between boreal forest and tundra zones.  It was considered that the ΣNDVI increasing trend 
was related to the increasing trend of the forest productivity.  On the other hand, the MaxNDVI 
increasing trend, which was newly found by the study, was likely due to an increase of the biomass or a 
change in the biome occurred in the ecotone region.  These results were presented at Japan Geoscience 
Union Meeting 2007 which was held at Makuhari in May 2007 (1) and American Geophysical Union 2007 
Fall Meeting which was held at San Francisco in December 2007 (2). 
In this fiscal year (FY2007), we investigated the climatological implication of the increasing trends of 
ΣNDVI and MaxNDVI.  The trend of the air temperature at surface meteorological stations from 1986 to 
2000 (15 years) was examined using Baseline Meteorological Data in Siberia Version 4.1, the daily 
meteorological data set constructed by R. Suzuki and Russian scientists.  The result shows a warming 
trend in mean temperature from April to July over almost all the region that may relate to the increasing 
trends of both ΣNDVI and MaxNDVI.  Furthermore, a warming trend in the annual minimum monthly 
temperature was found over the ecotone where the MaxNDVI increasing trend was detected.  This 
result suggests that the increasing trend of MaxNDVI was due to the warming trend in the coldest 
season in winter in addition to the warming from April to July. 
These results are based on the study executed by Hidetaka Sakai in Graduate School of Science and 
Technology, Chiba University, with scientific and instructive supports by the principal and cooperative 
investigators. 
(1) H. Sakai, R. Suzuki, and A. Kondoh (2007): Detection of recent vegetation change in ecotone of 
eastern Siberia by satellite images. Japan Geoscience Union Meeting 2007, Makuhari, Chiba.  
(2) R. Suzuki, H. Sakai, and A. Kondoh (2007): Recent signal of vegetation change in Siberia using 
satellite data. Eos Trans. AGU, 88(52), Fall Meet. Suppl., Abstract B43C-1440. 
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?Myneni, R.B., Keeling, C.D., Tucker, C.J., Asrar, G. and Nemani, R.R.  (1997): Increased plant growth in 
the northern high latitudes from 1981 – 1991. Nature, 386:,  698 – 701. 
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?Suzuki, R., Razuvaev, V.N. , Bulygina, O.N., and Ohata, T. (2007): Baseline Meteorological Data in 
Siberia Version 4.1. Institute of Observational Research for Global Change, Japan Agency for 
Marine-Earth Science and Technology, Yokosuka, Japan. 
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(Abstract) 
We have studied estimation of net primary production using ADEOS-II/GLI v180 data. Next 
project of GCOM-C, it is needed to understand the systematic errors of the estimation and 
improve the accuracy of the estimation. This year, we studied about the effects of bi-directional 
reflectance. The effects for GLI observation condition are calculated using the data of BRF 
measured by helicopter and Ross-Li-R model. It is studied with GLI v210 data. Next, the 
vegetation type is re-classified from the vegetation shape using landcover mapping data, and 
then the effect for global NPP is estimated as -4.2 to 11.3 %. 
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(Abstract) 
The purpose of this study is to develop the processing system for producing the global data set 
with the spatial resolution of 4 kilometers from GAC data of NOAA/AVHRR. Recent result 
reported in several scientific documents was reflected in the time varying calibration coefficients 
in the radiometric calibration. In geometric calibration, initial calibration was applied by means 
of Two-Line Element (TLE) as the orbital information, followed by precise correction based on the 
Ground Control Points (GCPs) derived from MODIS product. Whole period of data set in 1982 
were generated in daily basis. 
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(Abstract) 
This study aims to test the new vegetation index termed Normalized Hotspot-signature Vegetation Index 
(Hasegawa et al., 2007) calculated by multi-angular remote sensing data for correctly assessing leaf area 
index. For this purpose, we established multi-angular optical remote-sensing system from the tower at 
Yatsugatake, Japan in the last year. The change of the reflectances due to the change of the positions of the 
sun, canopy, and sensor geometry is called Bi-directional Reflectance Distribution Function (BRDF). This 
year, we focused on and revealed the seasonal change and diurnal change of BRDF on larix leptolepis forest 
at Yatugatake.  
As a result of observing BRDF twice or more times on the same day, BRDF changed depending on the 
solar zenith angle at the time of observation. The index termed HDS that is calculated from the difference 
between the strongest vector (hotspot) and weakest vector (dark spot) of reflectance is linearly correlated 
with solar zenith angle. Moreover, as a result of observing BRDF in each season (from September to 
November), HDS decreased. This indicated that BRDF changed with phenological change of vegetation. 
However, even if the leaf fell in the late autumn, the feature of BRDF (strong backscattering and weak 
forward scattering) of vegetation was formed due to the existence of trees.  
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 (Abstract) 
‘Yamase’ clouds are one of typical marine boundary-layer clouds, for which the present state-of-the-art 
performance of weather prediction models and general circulation models is not sufficient enough to 
properly simulate the clouds, mainly because of coarse spatial-resolution of those models. Yamase clouds 
frequently appear over the western North-Pacific region, east off the coast of the Sanriku district, in 
summer under easterly cool winds, called Yamase, blown out from Okhotsk anti-cyclones. In order to 
validate numerical simulation and satellite remote sensing of Yamase clouds, we have carried out cloud 
observations on board the Koufu-maru of the Hakodate Marine Observatory as well as by using an 
instrumented aircraft, in June to July of recent years.  
 In the last June through July of 2007, we carried out shipboard and aircraft observations. 
However, no useful data were obtained by the shipboard observation, because of no occurrence of 
Yamase event and unfavorable influence of a typhoon. On the other hand, from the aircraft 
observation, we could get good in-situ data of microphysical properties of a few low-level clouds, for 
which NOAA satellites observed simultaneously. We compared the cloud microphysical properties 
retrieved from the NOAA/AVHRR data with those from the aircraft observation. From the comparison, 
it is shown that the satellite remote sensing of cloud parameters from NOAA/AVHRR data could yield 
reasonable results. The result was reported at the 10th  CEReS Symposium held in February 2008. 
The observational data are open for public on the web site; <http://caos-a.geophys. 
tohoku.ac.jp/housha/project/yamase/index.html>. 
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(Abstract) 
Microwave Radiometer (MWR) brightness temperatures (TBs) are attractive as inputs to 
Cloud-Resolving Models (CRMs). The assimilation, however, requires a priori knowledge of forecast error of 
the CRM variables and TBs calculated from the CRM (TBc). The present study examined forecast error 
distribution and covariance of the JMA operational CRM variables, using short-range (4 – 6 hour) ensemble 
forecasts for several meteorological cases.  
In order to compare the ensemble forecast errors of different cases, we gave every ensemble forecast the 
same set of initial perturbations with prescribed amplitudes and scales. Preliminary ensemble forecast 
experiments were performed to determine the appropriate amplitudes and scales of the initial 
perturbations. The results showed that the ensemble spreads depended mainly on the amplitudes of the 
initial perturbations. Based on this, we performed 100-member ensemble forecasts with initial 
perturbations with constant amplitude and various scales for Extra-tropical Low (Jan. 27, 2003), Winter 
Monsoon (Jan. 29, 2003), and Baiu (Jun. 1, 2004) cases. 
Results of the above ensemble forecasts showed the following features of Forecast Error Distribution 
(FED) of the CRM variables: 
(1) Though FEDs of Precipitation (rain, snow, and graupel) mixing ratios and vertical wind velocity around 
precipitation areas were non-Gaussian, the FEDs can be approximated as a Gaussian mixture of two 
classes that had different variances. In particular, abrupt increases in vertical wind velocity variance 
were found for vertical wind velocity larger than 0.3 m/s (hereafter referred to as convective updraft 
region). 
(2) Ratio of total water content (water vapor, cloud water, cloud ice) to the saturated mixing ratio (RTW) 
also had FEDs close to a Gaussian mixture of unsaturated and saturated classes. 
(3) Potential temperature, horizontal wind speeds, and surface pressure had FEDs close to the Gaussian in 
general. 
The results also showed the following features of the error covariance between the CRM variables: 
(1) High forecast error correlation was found between surface precipitation rate and precipitable water 
content and vertical wind velocity in convective updraft region, as well as CRM variables 
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directly-related to TBc (precipitation mixing ratios and RTW). 
(2) Surface precipitation rate and precipitable water content had lower forecast error correlation with 
potential temperature, horizontal wind speeds, and surface pressure. The correlation, however, was 
improved when we classified the ensemble members into the convective updraft group and the rest. 
(3) Spatial patterns of forecast error correlation between the CRM variables were anisotropic and greatly 
flow-dependent. In particular, the spatial patterns became deep and narrow in the convective 
updraft regions. 
The above results indicate that we could approximate non-Gaussian FEDs of the precipitation mixing 
ratios, vertical wind velocity, and RTWS as the mixture of a few Gaussian classes in the assimilation. 
The spatial variability of the forecast error correlation indicates that the assimilation method needs to 
consider forecast error covariance changes associated with precipitation systems. 
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(Abstract) 
We have developed the low-power, high-sensitivity cloud profiling radar, FALCON-I. The performances 
of the sensitivity and Doppler measurements were increased this year. We joined campaign observations 
with aerosol measurements in physical and chemical methods for two months at Hedo station of National 
Institute for Environmental Studies in Okinawa, which is one of the CEReS SKYNET sites. FALCON-I 
produced good quality data during the campaign. These data will be combined with those obtained in other 
stations of SKYNET and useful for investigations of interaction between clouds and aerosol. 
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(Abstract) 
The aim of this study is to investigate the aerosol optical properties and the direct effect on climate. 
Results from this study are expected to contribute for ground validation of aerosol retrievals from satellite 
measurements. A new ship-board sky-radiometer was developed for observing aerosol optical properties 
over the oceans on board the new Antarctic R/V Shirase. The newly developed model, Prede POM-01 MK III, 
has attained sun tracking and sky scanning measurements faster and more accurate than the former MK 
II by employing a DC servo-motor, multi-CPU, PSD sensor and gyro systems. Sun-tracking performance of 
the POM-01 MK III sky-radiometer was confirmed by ship-based experiment aboard the old R/V Shirase in 
September 2007. 
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(Abstract) 
Our group is making an intensive effort in the Ashra project, a research on pioneering Very 
High Energy Particle Astronomy using Ashra detector system of wide angle high resolution optics 
with CMOS image sensors following image intensifier image-pipelines, which was supported by 
the program of “Coordination of Science and Technology” (157-20004100) of Ministry of Education, 
Culture, Sports, Science and Technology since FY2003.  
In this project, we are aiming at the fusion of three fields of astronomy, particle physics, and 
environmental sciences. In this collaboration with CEReS, we have performed atmospheric 
environment measurement closely related with Ashra, particularly aerosol measurement after 
development of imaging lidar method with scanning laser lights and detecting with the Ashra 
wide angle high resolution detector in the wave length region between 300 and 400 nm. 
We have successfully made an experiment of imaging lidar method on the building of 
"Sogo-Kenkyu-Tou" in the Engineering School after construction, adjusting the optics, and taking 
the images of the scattered laser lights in atmosphere around it at the distance between 
approximately 100 and 300 m. 
A prototype was made after applying the Ashra 1/3-scale prototyping optical system. The 
expected usefulness was demonstrated well using the prototype device for the test observation 
around the Chiba University. 
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(Abstract) 
Various atmospheric researches have been conducted using a portable automated lidar (PAL) 
system, which we have developed to conduct full-time operation and all-weather observation 
through thelaboratory window. The PAL system has an automated correction mechanism for 
misalignment of the overlap between the transmitted laser beam and the receiver FOV. Hence the 
system is able to operate in a stable and stand-alone way. In addition, we have recently installed 
the scanning mechanism by attaching a horizontal stage to the PAL system. This improvement 
contributes greatly to monitoring the two-dimensional structure of the atmosphere nearly 
instantaneously. 
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(Abstract) 
Long-term digital camera records of Aeolian dust in the skies of Kagoshima, southwest Japan, 
and Changchun, northeast China, were obtained during the spring 2007, and compared with the 
－ 65 －
satellite data from NOAA/AVHRR and MTSAT/VISSR. In Kagoshima, multi-directional records 
were occasionally taken in visible and near-infrared modes, in addition to automatic recordings 
with three-hour intervals. A decrease in visibility often occurred, not only due to the Asian dust, 
but also due to the continental air mass possibly polluted by anthropogenic aerosol. In 
Changchun, records with one-hour intervals were obtained by the Northeast Normal Univ. group 
from early March for five months without interruption. The most prominent dust event was on 31 
March, coinciding with satellite images and the observations at various places in Korea and 
Japan during the following days. 
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(Abstract) 
We developed so far algorithms for retrieval of aerosol optical thickness (AOT) over the ground from 
MODIS imagery.  The algorithm requires the ground albedo as reference obtained from the 
classification to already-known mater albedo covered the ground surface therefore accuracy of retrieved 
AOT was depended on ability in ground classification. The purpose of this joint study is to change for 
better of this algorithm with two step classification, four rough grouping 1) water and ice, 2) vegetation, 
3) soli and 4) man made as preprocess. The mixel was composed with mixing two typical albedos 10 
percent each and join into each group as detailed class albedo. The AOT distribution map even with the 
ground over Hokkaido area was retrieved with the reference albedo obtained with the two step 
classification. However these AOT maps are still recognizable the shoreline and AOT over the ground 
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was habitually underestimated than AOT over the sea surface. In addition to say, AOT over high albedo 
area has an inclination to overestimate. We should have to try to clear these causes. 
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Fig.1 MODIS simple atmospherically corrected image with continental aerosol model. 
Fig.2 Rough grouped image. Blue indicate the group 1 (water, ice and snow), Green shows the group. 2 
(vegetation), Brown the group. 3 (soil), Gray the group.4 (urban) and Red shows others. 
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Fig.3 Example of mixcell. Mixed albedo of 
Glass and Dark silty loam. 
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Fig.4 Example of mixcell. Mixed albedo of 
Frost and Dark silty loam. 
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Fig.5 Classified image obtained with tow step classification from MODIS imagery. 
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Fig.6 AOT-map obtained from inverse calculation of atmospheric correction with reference albedo map 
obtained from two step classification and MODIS raw imagery. 
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(Abstract) 
Archiving condition of satellite images (NOAA/AVHRR, Landsat/ETM and Terra/ASTER) over 
Mt. Tsukuba, Ibaraki pref., during the intensive meteorological observing period in winter 2007 
was surveyed.  In-situ data showed the breaking of nocturnal thermal belt in a slope 
associated with change of the surface winds, and thermal imager revealed surface temperature 
distribution depending on the heterogeneity of land surface and topography.  Meteorological 
data for two years at the top of Mt. Tsukuba have been opened to the public and would be 
utilized to nominate the candidate days for examining thermal belt structures with satellite 
images. 
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(Abstract)  
To predict the spatial variability of sugar beet root yields, root yield data for each 
settlement from 1990 to 2006 in Memuro Town of Tokachi district was gathered. As 
formeteorological information, 250m square meteorological data from 1999 to 2006 was 
utilized. As for soil information, parent materials map and organic matter contents map 
were used. In addition, the soil type of each settlement was classified based on the above 
data. Results showed that the difference in root yields among soil types were greatly 
dependent upon cumulative precipitation from late in April to middle in July. Therefore, 
based on the relationships and meteorological data from 1999 to 2002, the model on 
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prediction of sugar beet root yields were made by multi-regression analysis. As a result, a 
high accuracy model was obtained (R2=0.61) and the sugar beet root yield calculated from 
the model was relatively fitted actual sugar beet yield for each settlement from 2003 to 
2006 (R2=0.59). 
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(Abstract) 
As economic development, urbanization and population growth continue in Taipei City, the 
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urban heat island (“UHI”) phenomenon has often been attributed to causing severe environ ) 
phenomenon has often been attributed to causing severe environmental problems in large cities, 
such as mental problems in large cities, such as energy shortage, air pollution, and deterio 
-ration of living conditions. However, UHI researches in large cities in tropical and subtropic 
regions are rare. The needs to document and predict UHI in tropical and subtropic regions, in 
order to find effective methods to mitigate the impact of UHI are acute. The purpose of this study 
is to clarify the relationship between urban heat island and urban development in relationship 
between urban heat island and urban development in Taipei City by satellite images and the 
statistical data. 
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(Abstract) 
Although the satellite remote sensing data can catch wide-range surface temperature 
distribution, it is difficult to catch the temperature distribution. On the other hand, the 
multipoint simultaneous monitoring of temperature and others on the ground can understand the 
temperature distribution, but it cannot understand the surface temperature distribution of the 
city which is thought to have an influence on the temperature. Consequently, a combination of the 
satellite remote sensing data and the multipoint simultaneous monitoring of temperature and 
others on the ground is thought to be effective to the grasp of the present condition of the city 
surface temperature and the temperature which is influenced by it, also it will contribute to the 
plan of the heat environment easing measures. In this examination, the data of TIR (Band11) of 
ASTER, the data from VNIR, and the data of the multipoint simultaneous monitoring of 
temperature is compared, and the possibility of use to the heat environment easing measures was 
considered. 
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(Abstract) 
We carried out RS/GIS analyses to examine spatial variation in long-term dynamics of major 
seascape structures along the inner part of Tokyo Bay coast, namely, seagrass beds and oyster 
reefs. Our analyses revealed that long-term dynamics of major seagrass beds and oyster reefs 
varies among sites. Spatial variation in seagrass bed area tended to correlate with that of water 
quality represented by water temperature, transparency and nitrogen contents. Temporal 
variation in one oyster reef was significantly related to that in water quality. 
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 (Abstract) 
Recently the atmospheric pollution has been improved in Japan as a whole, when compared with 
situations two decades ago. Some problems, however, remain in places such as urban roadside areas, 
where the environmental standards have not been achieved. Therefore, efforts are required for 
monitoring anthropogenic air pollution, especially the combustion products such as nitrogen oxides 
and particulate matters. The main pollution species in urban areas in Japan are nitrogen dioxide 
(NO2) and suspended particulate matter (SPM), usually referred to as PM10. The conventional point 
sampling of these pollutants at ground stations leads to concentrations for local environments. In 
order to evaluate average pollution conditions, it is valuable to obtain additional information of 
regional concentrations measured over a certain distance, e.g., several hundred meters to several 
kilometers.  
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(Abstract) 
The project has two subjects, (1) Investigation of earthquake-related Ionospheric disturbances with using 
GPS-TEC and (2) Monitoring of volcanic activity with using MODIS sdata. As for Ionospheric disturbances, 
we confirm the anomalous decrease before the 1999 Taiwan Chi-Chi earthquake, the 2004 Sumatra- 
Andaman earthquake, Indonesia, and the 2007 off-shore Chuetsu earthquake, Japan. The spatial 
distributions are less than 2000 km for the 1999 Chi-Chi EQ, some thousands km for the 2004 Sumatra EQ, 
and some hundreds km for the off-shore Chuetsu EQ. As for MODIS data, investigation on Mt.Merapi, 
Indonesia has been done and band 20 of MODIS data shows a good correlation on volcanic activity. 
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(Abstract) 
We investigated the possibility to retrieve two parameters from 2 channels in other spectral 
regions. There are two approaches: Active Remote Sensing and Fourier Interferometer.  
Dual Frequency Radar (DPR) is planned to launch in 2013 as the follow-on mission of TRM. 
DPR is similar to the visible and near infrared region. The output of radar or observed physical 
substance is the back-scattered cross section per unit volume. The rainfall rate is derived from 
the back-scattered cross section using empirical equation. If we have two observations in 
different frequencies, we can retrieve, assuming drop size distribution, both the averaged of drop 
size and number of rain drop in unit volume can be obtained. The simultaneous observation of 
rainfall from both Precipitation Radar (PR) of TRMM and Cloud Profiling Radar (CPR) of 
CloudSat is obtained in the month of January 2007. Calculating the back-scattered cross section 
per unit volume in the 2 frequencies, we can derive the two parameters by the try and error 
approach. The critical procedure is the calculation of cross section by Mie theory. We need to have 
a good explicit approximation to retrieve.  
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(Abstract) 
Phrae, Thailand,.is situated between latitudes 18o 00' N to 18o 30' N and longitudes 100o 05' E to 
100o 20' E and covered mainly by shrub or grass land. This type of vegetation condition is suitable for 
remote sensing investigation to map lateritic soil. Landsat 7 Enhanced Thematic Mapper Plus 
(ETM+) image data were analysed to produce lateritic soil map. The lateritic soil zones were 
discriminated using two different image processing techniques, the band ratio and the principal 
component analysis. The lateritic soil detection images were processed by band ratio (band 3 / band1), 
the principal component analysis of 1, 3, 4 and 5. A thresholding method was used for converting gray 
scale image to binary image. Different threshold values were used to find the most probable are of 
lateritic soil in the image. The threshold values were determined according to published geological 
map and known lateritic soil areas with good exposure in the image. The quality of the result was 
evaluated by the normalized difference vegetation index (NDVI) image to discriminate against 
vegetation anomaly.  
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(Abstract) 
  The Sumatra-Andaman eathquake, the epiceter about 163 km western part of Sumatra island, occured 
on Decemeber 26, 2004 at 7:58 a.m. local time. The magnitude of the earthquake was 9.1 on the moment 
magnitude scale and became one of the largest magnitude of the earthquake in world. We use the benefit 
tools of Amplitude Maching Pixeal of Synthetic Aperture Radar (SAR) data to make a rough estimation of 
crustal displacement associated with this earthquake. Fours of C- band synthetic aperture radar (SAR) 
images acquired by ERS-2 synthetic aperture radar instrument are analysed. In order to produce SLC 
(Single Look Complex) and to obtain offset displacement, we use a comertial GAMMA software depeloved 
by GAMMA Remote Sensing Research and Consulting AG, Switzerland. The results of offset SAR 
displacement show that maximum displacement in northren part Sumatra Island is 4-6 meters. Generally 
our result agrees well with long span GPS observation. 
around the Indian Ocean. More than 1 million people were displaced (USGS, 2007). 
Many Scientifics have been analyzing the size of the earthquake, slip, duration, speed, and spatial rupture 
extent and tsunami generation. Such as Tobita et al., (2005) measured displacement generated by the 
earthquake using Synthetic Aperture Radar (SAR) images, but this method measures just vertical 
displacement and can not yield quantitative value of displacement. In this paper we try to calculate 
horizontal displacement associated with the erathquake using amplitude offset SAR Analyzes (SAR 
matching image) (Tobita et al,. 2001; Pathier et al., 2006), and map vector dispalacement around the 
epicenter of the earthquake. 
1. Data dan method 
In order to estimate crustal displacement related to the Sumatra-Andaman earthquake, we use radar 
imagery data (see Table 1) collected by the C-band (5.2 GHz) SAR instruments aboard the ERS-2 satellite. 
The SAR data which are acquired on  2002 and 2005 covers area around north of Sumatra Island (Figure 
1). The raw signal data are processed using a commercial software GAMMA SAR processor whose output 
consists of a signal that is a measure of the complex backscatter of a patch on the ground delayed by the 
travel time of the signal from sensor to target and back. 
 
Table 1. SAR data used for monitoring crustal displacement in in the north of Sumatra Islands. 
Location Master Slave Perpendicular Baseline (m) Period (days) 
Loaction 1 2002/11/12 2005/01/25 57 1109 
Location 2 2002/11/28 2005/01/06 310 1074 
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 Figure 1. SAR images location in the north of Sumatra islands 
 
 
Figure 2. Horizontal displacement in the north of Sumatra islands (SAR image location 1) associated with 
megahurst Sumatra-Andaman earthquake December 26, 2004 
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 Figure 3. Crustal displacement related to Sumatra-Andaman observed by long term GPS observation, GPS 
data from Subarya, et al., (2006) 
 
The displacement field can be measured via incoherent or coherent cross-correlation of small image chips. 
This method has the advantages that it does not require phase unwrapping. In cases where there is some 
degree of interferometric coherence between data acquisitions, the single-look complex (SLC) image 
speckles themselves give features that can be accurately tracked. This method is complimentary to the 
phase-based approach since it works well with the large displacements. Furthermore, image 
cross-correlation measurements yield the two-dimensional displacement field while measurements of the 
phase yield deformation only along the line-of-sight. Accuracy of the cross-correlation method is dependent 
on the scene content, and image chip size.This method has been successfully applied by Michel et al,. 
(1999a and 199b); Tobita et al,. (2001) and Pathier et al., (2006). In the measuring pixel offset from two 
SAR images, only use amplitude SAR image from SLC image (not phase, not interferometry), we try to find 
better window size of cross-correlation between master and slave image to improve SNR 
 
2. Discussion and conlusion 
The result of offset horizontal displacements from in location 1 is shown in Figure 2. The maximum 
displacement is about 3-4 meters and the amplitude of offset displacements decreases gradually with 
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increasing distance from epicenter. In northern part of SAR image on location 1 shows us that displacement 
less than error of offset measurement. For validation, We compare this result with displacement obtained 
from long span GPS observation (Subarya et al.,  2006) GPS displacements (see Figure 3) were obtained 
from measurements collected one month or more after the earthquake, compared to measurements 
collected during various surveys between 1991 and 2001. They obtained that the maximum horizontal GPS 
displacement in location SAR image 1 is 3.63 - 3.71 meters.  
The maximum offset displacement from pair SAR image location 2 is 5-6 meters (Figure 4). The 
average of offsets horizontal displacement is about 3 meter. Unfortunately there is no GPS data available 
in this research area. The closest GPS observation to SAR image in location 2 shows that horizontal 
displacement is about 3.20 meter (Subarya et al., 2006). In the southern part of SAR image location 
(Simalue Island) which is very close to epicenter of the earthquake, the displacement from GPS observation 
reaches to 5.8 meter. In general the horizontal displacements derived from SAR Amplitude offset both in 
SAR image location 1 and location 2 are good agreement with GPS observed by Subarya et al., (2006) 
 
 
 
Figure 4. Horizontal displacement in the north of Sumatra islands (SAR image location 2) associated with 
megahurst Sumatra-Andaman earthquake December 26, 2004 
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We conclude that the Amplitude Offset Analyzes (SAR matching image) can asses crustal displacement 
assciated with Sumatra-Andaman earthquake. This method two offsets amplitude image of master and 
slave image were succefully correlated with signal noise ratio (SNR) more than 15. Generally we obtained 
that the maximum displacement in horizontal direction derived from this method is 4-6 m and this results 
are good agrement with displacement which obtained from long span GPS measurement (Subarya et al., 
2006). 
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(Abstract) 
Peatlands are important organic carbon pool and they influence largely on biogeochemical cycle 
of carbon. And then peatlans are regarded as a key ecosystem for the diagnosis of earth 
environment. Peatlands distributed largely in the circumpolar and the tropical area, and the 
information on soil or ecological condition of peatlands are quite limited. Remote sensing 
technique is then indispensable for evaluating global peatland function. In this study we 
compared satellite and ground survey data in peatlands in Kalimantan (Indonesia), Rausitz 
(Germany) and Finland, and found that peatlands are distinguished from other soil types by 
visible reflection spectra typical for peat soil. We will further investigate the exact method for 
distinguish peatlands including vegetation types on peatlands. 
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????????????????????????????????????????????????
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(Abstract) 
Satellite SAR interferometry is a promising tool for mapping of glacier and ice sheet displacement 
in the Antarctica. With this technology, accuracy of baselines is critical to precise measurement.  To 
overcome inaccuracy of baseline information of JERS-1 SAR, interferometic phase over stable bare 
rocks can be used. In this study, different conditions are used for tuning baselines of JERS-1 SAR 
interferograms over the Yamato Mountains in the Antarctic. The first condition is constant movement 
of snow and ice areas, and the second one is their inconstant one. It is shown that different conditions 
lead different results. At present, it is unknown which one is correct. Processing of ALOS/PALSAR 
interferograms is expected to make this issue resolved, because baseline information of them are 
supposed to be very accurate.  
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(Abstract) 
Albedo in urban area is influenced by building canopy geometry. Many studies including scale 
model experiments (Aida, 1982), numerical simulations (Kondo et al. 2001) and satellite remote 
sensing (Nakagawa and Nakayama, 1995), report that the multiple reflection in the canopy 
decreases urban albedo. However, complex canopy structure in cities make heterogeneous 
distribution of reflected radiation. Thus, narrow FOV sensor is not adequate for albedo 
measurement, and there are very few studies which measured albedo over the real city. 
In this study, airborne measurement revealed the urban albedo which do not include the effect 
of heterogeneous reflection. The measured albedo depend on the amount of vegetation even in the 
city. Based on this result, we developed the reflectance model. The model calculates albedo from 
the vegetation area ratio using measured reflectance on highly built-up city and forest area. 
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(Abstract)  
A retrieval algorithm of vertically integrated water vapor amount (precipitable water) over land was 
applied to the near infrared data of Global Imager onboard Advanced Earth Observing Satellite-II (GLI / 
ADEOS-II). Comparing the retrieved precipitable water with ground-based microwave radiometer 
measurements, we have a relative error of about 10%. So, we investigated the error features for each 
validation site. As a result, the errors are dependent to the cloud mask. Further, it is necessary to 
investigate the influence of the cloud mask. It is also anticipated to compare the satellite-retrieved results 
to other satellite-based water vapor amount on a wide-area basis.?
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(Abstract) 
The goal of this research is to generate the global composite data of the geostationary satellites and 
contribute to climate and environmental researches. In this fiscal year, a new IR inter-calibration 
technique has been developed. This technique compares the observation data of imager aboard 
geostationary satellite and high spectral resolution sounder (hyper sounder) by (1) collocating the data 
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obtained at the same time and position, (2) combining the data of the hyper sounder associated with the 
spectral response of the imager, and (3) fast and accurately compensating spectral lack in the hyper 
sounder over the observing band of the imager by using actually observed hyper sounder data and 
beforehand simulated radiances regarding 8 model profiles. 
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(Abstract) 
This collaborative study was carried out to determine the size distribution of water particle 
radii by a LIDAR (Light Detection and Ranging). A multiple scattering model based on Monte 
Calro method was constructed. Comparison in between the calculation results of the model and 
test experiments for mixture of standard-size particles yielded less than 10%. The size 
distribution of water particle was obtained from iterative comparison between two-dimensional 
image of LIDAR and the model runs. The size distribution is discretized into thirty 
logarithmically spaced size bins covering from 0.1 to 30 m. It may be represented as lognormal 
size distribution with effective radius= 5 m and standard deviation=1.2. 
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(Abstract) 
The purpose of the research is to develop a new method for evaluating offshore wind energy 
suitable for the Japanese coastal waters by assessing offshore wind speed accuracy using 
synthetic aperture radar. The results of offshore wind speed accuracy shows RMS errors of 
1.93m/s, 2.61m/s for C-band and L-band synthetic aperture radar respectively. Moreover the large 
RMS errors exist when the observed wind directions are from the northwest to the east, which 
may be attributable to the short fetch from these wind directions and the modified wind by the 
onshore terrain. 
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(Abstract) 
Standing decayed forest, which is caused by forest fire or pest damage, can be seen in Mongolia. 
In year 2003, the largest pest damage for decades has occurred, and a lot of areas of standing 
decayed forest were seen in a rather large region. In this study, a method for discriminating 
standing decayed forest using high spatial resolution satellite data was developed, which was 
evaluated by digital imagery data captured by a video camera mounted on an aircraft. A 
discrimination algorithm is developed on the basis of RGB patterns of green forest, decayed forest, 
and steppe. Green forest and steppe was discriminated in high precision, while standing decayed 
forest could not be easily discriminated from steppe, which remains as a future issue. 
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(Abstract) 
The purpose of this study is to investigate and clarify the technical problems of the 
road-surface condition monitoring that utilized the synthetic aperture radar satellite which will 
be applied to the road maintenance operation in winter season. This year, instead of a road, 
runways of an airport were selected as sample target. The investigation of the feasibility of the 
snow detection on the runways was conducted by using the ALOS PALSAR data. In addition, the 
weather and aviation information were gathered in order to check the runways surface condition. 
Base on the information, we also tried to confirm the runways surface condition. This report 
compiled the investigation for the New Chitoseirport, Hakkaido, Japan. 
?
?
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(Abstract) 
Remote sensing is widely used in various fields such as monitoring underground resources, 
environment, agricultural information, and volcanic activity. The purpose of this study was to 
monitor the development of Kashiwa-no-ha Campus Station and its surrounding area. This was 
done using visible and near-infrared images (VNIR: 0.52–0.86 m), short-wave infrared images 
(SWIR: 1.60–2.43 m), and thermal infrared images (TIR: 8.125–11.65 m) acquired by the 
Advanced Spaceborne Thermal Emission and Reflection Radiometer (ASTER)—an optical sensor 
mounted on the Earth observation satellite TERRA (EOS AM-1) launched in 1999. Continuous 
monitoring of the target area, where land use has been changing dramatically due to the 
introduction of the railway (Tsukuba Express line) and the construction of buildings, will 
contribute toward sustainable development of the target area as well as increase the quality of 
life for the people living in this area. 
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(Abstract) 
The 7th symposium on Environmental Change in Xinjinag Uyghur, China" held in Chiba university 
sponsored by CEReS, Chiba University on 29 February 2008.  
The land cover changes in the oases at the edge of Taklimakan Desert in Xinjiang Uyghur were examined 
by means of satellite data for the past 40 years. The analysis led to, the following results. The vegetation 
regions have been continuously expanded in the oases at the northern edge. The land was converted 
changed from a barren field to a cotton cultivating field, which resulted in an expansion of the farming land. 
However, due to an inadequate irrigation practice, there has been the rise in the underground water level, 
which caused the saline deposit of the soil. This eventually degraded the farm land that became the source 
region of the dust storm. 
Also, the areas at risk of desertification were modeled and the result suggests that more than 20% 
areas at risk of desertification and mainly distributed desert-oasis ecotone by MODIS data and GIS 
data. 
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